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C71) Bcecoio3Hw^ HaywHo-wcc/ieAOBaTe/itCKwft 
h npoeKTHbiA tiHCrmyTTyroniiasKHX MeTasuioa 
m raepAwk cn/iaBOB 

(72) A.tiflbflHoa. HX.KyMepeHKo, A.A.fla/ib- 
ckm« w 6 . M . Boft MexoacKM A 

(56) naTeHT CU1A 

Ns 4247232. k*>. 407-1 14. 1981. 

(54) PEXyilVVH flJlACTMHA 

(57) l4cna/it>30B3H*e: a Ma ixi m H oCTpoe hum, a 
MMeHHO b MexaHoo6pa6oTKe. a ToxapHux pea- 
uax jinn o6pa6oTKM Maiepna/iOB. Pexymaa 
nnacTHHa a BHAe MHororpeHHHKa coAepwirr 
n^pe^Hioio m pachonoxeHHyio x Heft riOA yr- 



/tOM 3dAHK>io noeepxHocTb, pexyujwe kpomkh. 
ynp04H5iK>u(yK> <t>acxy ( Hax/toHnyio x n/ioaeoctH 
pacno/KwceHMn pexcyuiux kpomok. h crpysxxo/io- 
Maiomyio xanaBxy. YnpoMMJUoman 4>acxa Buno/i- 
H6H8 a BMAe Tpex yMdcrxoB. yroW HaicnoHa 
KOTopux x n/iocKOCTM pacno/io*ceHwj? pe*ymnx 
•cpOMOK onpeAeAnejCfl cootbbtctbbhho cootho- 
ujeHnflMM: - -5£yt £.+ l5;)ft^yt +a; 
W =(2yi +a):2, we ' . yi - yro/i Hax/tona 
1 -ro ynacTxa <J>acxn, npwieraiouieft x poxytAeft 
KpoMtce; ys - yro/i Hax/iona cpeAHer o ynacT- 
ica 4>acKii; y$ - yron HaxjiOHa TpeTbero ysa- 
CTxa <fracxn; a - saAHnA yro>i n/iacT»Hu. 
TpetMft yMacTOx ynpoiH*iomeft <f>acxw Bbmo/i- 
hqh 6oflbiueA tUMpviHM. weM nepswe abb ywa- 
cmca. 2 un. a 1 Ta6a. 



Ue/ibio M3o6peTeHM« XBnsterca noBuiiie- 
w*e ctoAkoctm pexyuiwc n/iacTHH nyTeM bw-* 
no/iHeHvm nepeAHevi noaepxHOCTW n/vacTHHu. 
oOecneHMBaiouieft Heo6xoAMMyto npoMHocrb 
pexytuero miMHa MMCTpyweHTa eaaBHcwMocni 
or BenuMMHw AeftCTByioiue^ Harpy3xn. 

3to AOCTuraeTcn aa cner ror o, hto b pexy- 
tueA n/iacTMHe. Buno/iweHHOfl a bka6 mmoto* 
rpaHHMKa u MMeiome^ nepeAHK>K> m 
pacno^oxcoHHyK) hoa ynioM x He* aaAHiox) 
noaepxHocTM. pe*cymne xpoMXM, ynpOHHjiio- 
myio $acxy, HatciioHHyio kjuiockoctm pacno/io- 

XeHMA KpOMOK. M CTpyXKOnOMdK>U(yiO 

xaHaBxy. pacnonoKenHue no nepviMeTpy Ha 
nepeAHeA noaepxHOCTK. yn/iorM*K>iAaii $acxa 
BunoAHeHaa bwa£ Tpex yHBCTxoB, yro/i Hax/io- 
na xoTopux k nyiocxocTw pacno/ioxeHMsi pexy- 



U4mx kpomox onpeAe/ine^cA cooTBeTCTaeHHo 

COOTHOUieHHflMf* 



TO yt - yro/i Haicnona nepeoro ynacTxa 4>a- 
cxh. npwieraiotuero x pexcyiueA KpOMxe; 

yi-yron HaxnoHd cpeAnero y^acTKa 4>a- 
ckm (BTOporo); 

)Cj - yro/i naxnoHB TpeTbero yMacTKa; 

a-33AHwfl yro-ft n/iacTtiHbi. . 
ripn 3tom TpeTwfl ysacrox ynpoMHfliomeft 
^acxM auno/THeH 6o/rbuieA uumpmhm, mcm nep- 
ewe Aaa. 
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Bbino/iH0HiieynpoMHjiK)mefl $acKM a bma£ 
rpex ynacTKOB noaabiineT noaucwTb ctoA- 
KOCTb peacyiuefl rr/iacTMHbi 3a cmct pacnpene- 
neHwn ^eflcTBytomvix a npouecce peaaMM* 
Harpy30K na nepeflHMDK) noeepxHOCTb npw-. 
o6ecnene«M« npoMHOCTM pe*ymero jumna. 

CHuxeHne fleftCTByiomwx narpyaoK npw 
oGecneMeHHM npoMHOcni peacymero wiMHa a 
paa/iwMHbie MOMeHTU pe3aHM*.o6ecne4MBaer* 
ch Bwno>iH€HMeM yMacTKoa <t>acKM noA coot-. 
a 6tct By jo mMM m yrnaMM HBxnoHa yi. ^ m 
^ k niiocKocTM.pacnono5iccHM5i pejRyiMMx icpo- 
mok. 3HaMCHM»7rrtOB yi.)5, W onpeAe/ie- 
Hbi 3KcnepMM.eHTanbM>JM nyreM. yse/ivmeHtte 
yryia Haie/iona nepaoro ynacTka 4>acicw yi bu- 
uie +15° npwabflMT k chmjkchmio npoMHOcni 
peacymero KflMHa m yBe/ivmenvHO waHoca w cko- 
na peacymefl kp'omkm w h ct j>yM i&HTa . yMeMbtue- 
H*e yr/ia yi Hw>ke -5? npMBOAMt x 
yaeflimeMHK) cwi peaaHH* w noaumeHHOMy H3- 
Hocy pekymeft kpomkm. 

M3MeHeHne OTHOtu'eHH* yz=yi;+a a 
CTopoHy ye'envmeHMfl yr/ia HaxjioHa btopotp 
y^acTKa <J>acXw yz npwaOAWT k notepe nppM- 
Hocrvf peacymero xuwHa, b cropoHy yMenbuje- 
hwi yi - k npawuieHiiK) cm/I peaaHwn, 

B o6onx c/iyiaflx yBe/wHMBaeTCfl uawoc 

MHCTpyMeHja. 143.M8H8HM8 COOTHOUJeHMH 

— Ejvjha b CTopowy yBe/ivmeHwn yr/ia 

HaK/ioHaTpeTberoYiacTxa^acKM \ yj npweo- 
Amt k norepe npoMHOfrrw peacymero K/iMHa n . 
yxYAuieKMip jen/iboTBOj^a wis aoHbi peaaHMH. & 
.CTopoHy yMeHbffaHMA yj - k yBenwHeHWK) 
cun pe3aHMJi w.MHTeHcrtBHOMyviaHocy.MHCTpy- 
M6HT3, UJMpiiHa yMacTKOB ynpoMHqK>u;e« 4>ac- 
km aaBMCWT or W3Hoca ha MHCTpyMehTa no 
3aAHeW noaepxHOCTM w paccMMTbiBaeTC* no 
4>opMyfleC«= h3-tga»rAe a -3aAHwfiyro/i. 
UJ ii puna C\ nepapro yHacnca <t>acKw orpa- 

* HMHeHa oKOHMaHMeMriepupAa npwpa6orrbi mh-- 

CTpyMBHTal KOTOpbliH/COCTaa/lflBT o6umho ha * 

. -0.2-0,25 mm ii paBHa Ct - 0,04-0.06 mm. 

UJMpwMa C2 BToppro ynacTKa 4>acKw orpa- 
HMMGHa ok0hm3hmbm nepMOAa HopManbKoro 
M3HOca nnacTMHbi >3 - 0,45-0,55 mm m paaHa. 

C2 s 0,Q4-0»06rMM.' 

UJMpMHa C3 TjpeTbero ysacrKa *acKM- co- 
CTaB/meT 0,04-0^2 mm m Bw6wpaeTCA b coot- 
BeTCTBMw c aenKMMHQA xpurepufl 3'aTyn/ieHMB 
n/iacTMHbi, KOTopbi^Aff* xaponpoMHWX MaTer 

• pwanoa cocTaeTiflef^a » 0.&-0.8.MM. a a** 
KOHCTpyKUMOHHbix Cianeft h3" 0,8-1 ,5 mm. 

npw oiMpMMe Ci ncpeoro ynacTica <t>acicii 
0.04 MM-npQMCxoAirr norepR npoHHOCTvi pexy- 
mero Kniirta; 4anv*ue 0,06 - yBe/iMMweaiOTCfl 
cM/ibi pesanviit m H3HQca n/iacTMHw. 

npw ujnpMHe.2-ro y»iacTKa 4>acKM MeHbiue 
0.04 mm npowcxoAWTyBeflMMeMnecnn peaaMM» 



B CBA3M CO CM8U46HW6M nepBOTO M TpeTberO 

ynacTKa <|>acKM. Bo/ibuje 0.06 mm nponcxoAWT 
noTepn npoMHOCTW paxymero K/iMHa n yBe/in- 

HMBaeTCfl W3HOC MHCTpyMBKTa, 

5 npw tuwptiHe TpeTbero ysacTKa Bbitue 0,2 
mm yxyAtuaeT otboa m 3aBMBaHne cxpyXKM, a 
TaKxe y BB/i mmm Bd gt cm/iu peaaHMn. YMeHbuje- 

HMB UjVipMHbl 60i1btl|8 0,04 MM npMBOAMT K 

noTepe npOMHocrw pe)»cytnero icyiwHa, mto chu- 
10 xaeT o6myio ctoflicocTb MHcrrpyMeHTa. 

B UQ/IOM BC6 OTil MjHMTeW bH bt 8 npM3HdKI1 

no3eo/iflWT noBWCMTb CToflrocTb pexyiMew 
n/iacTMHbi. 

Ha 4>wr. 1 - bma nnacTviHU, nnaH; Ha 4>tir. 
15 2 * ceneHMB A-A Ha 4>wr. 1 , 

Peacyma* tinacTMHa a bmab MHororpaHHM- 
•ca coAep^cviT nepeAHtoio 1 m pacnono><eHHyK> 
noAxyrnoM a k hbA 33ah*ok> 2 noeepxHocTii, 
pexymwe kpomkm 3, ynpoMHiiJotnyfo 4>ac»cy 4, 
20 HaxyiOHeHHy k> k n/tocxocTM pacno/ioxeHun pe- 
* xcymux kpomok 3 m CTpy?KKO^OMatoiuyK) Kanaa- 
. Ky .5, pacnonp^e^Hbie no nepMMeTpy na 
nepejE^HeA nbaepxHOCTw 1, YnpoHHrnomaq 4>a- 
cxa 4 ebinonHena b bwao Tpex ysacTKoa, yron 
25 HatoioHa KOTopux k n/iocKOCTM pacnanoKeHMfl 
pexyiuwx tcpofcioK 3 onpeA8ii*eTCii cootb^tct- 

BeHHO COOTHOUJemiflMH 
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yi - yro/i HaKJiOHa nepsoro ynacTK^ 6 
35 <)>acKM4, npHneratoiuerp k pokyiMert KpoMxe 3; 

Yt." Y ron HaxnoHa cpeAHero yMacTKa 7 
<|>acKM 3; 

>^ - yro/i H3K/I0H3 TpeTbero ynacTxa 8 
. 4>3ckm 3 c 
. £ — 3dAHi4R yr^" n/iacTWH w . 

ripw 3tom TpeTMrt.ynacToic ynpo4H»K)iue*i 

(JjaQKM 4 BUnOAHBH 60/lbUjeA UDMpMHbl.C; M6M 

nepBbie abb ynacTKa. 

PepeA HaManpM pa6oTU paxymaa n/iacTn* 

45 Ha Kpenntcji Ha Aep«aBKe pe3Ua (we nokaaa- 
ho); B HaMa/ie pa6oru Harpy3Ky 
socnpMHMMaeT nepBUA y^acTox ynpoHHnio- 
meft 4>acKM 4. B aw MOMewT (nepwoA npupa- 
Ootrm) HeoCxoAMMaJi npoMHOcrb n/iacTwnw 

50 o6ecneMMBaeTCA BbinonHenwaM ynpowRtomeA 
4>acKM 4 noA yr/ioM naioioHa yi k n/iocxoc™ 
. pacncviojRewvifl pa^yiMvix kpomok 3 fl npdAe/iax 
0T-5A0+l5*Ha umpMHB Ci- 0.04-^0X16 mm. Ho. 
Mepe watMoca nnatrrMHU aospacTatoT cn/iu pe- 

55 'saHMsi h b pa6oTy Bcrynaer aropoA yMacTOK 
ynpoMHfttomeft 4>acxw 4. npv* btom nposHocTb 
pocymero taiMHa o6ecneMMBaeTc« awno/iHe- 
HM8M yrna HaxnoHa 3Toro ynacTKa, pbbhwm 
. y2 =yi + OE. «a itiMpMHB 4>acKM C2 ™ 0.04-0,06 
mm. Korfla AaAcrayioiMHe HarpyaxH h3mmh3k>t 
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3HaMWTe/ibHo yBe/i wMHaaTbCfl - Hasa/)o ywacnca 
noawiiieHHoro M3Hoca - pa6oTaeT TpeTMfl yna- 
c7ok ynpoMH*>omea <J>ac*w 4. Ero npoHHocrb 
o6ecneMHBaeTCsi Bbino/iMewneM yrjia Haic/iona 

<$>acKM a npeAenax « ll!Jt£ Ha u,^. 5 

pwHe 0,04-0,2 mm. 

TaKoe KOHCTpyianBHoe Bbino/iHenwe yn- 
pOMHJiioiuefl 4>acicw Ha pe»tymeft n/iacTWHe no- 
aeonireT pannoHa/ibHO pacnpeAe/iwTb 10 
AeflcrByiomae Harpyarvi e npouecce pe3aHW* t 

CHM3MTb M3HOC CXO/1W M HO/TOM KM n/iaCTMHU, M, 

TeM caMbfM yBeyiMHMTb ee o6aiyio CToflxocTb. 

n p i m m e p. flpoBOAWiHCb McnbrraHMfl 
pe3U0B *c MexaHWHecKMM KpeaneHMeM pexy- 15 
mux niisrcTMH m MaTepwa/ia BK100M. .Ha to- . 

K3pK0M CT8HK6 16x20. 

riapaMeTpu nnecTWHW npw o6pa6oTice 
cn/ia8a Ha nmce/ieBoft ocHOse Maptcu 3M698 
onpeAejM/tMCb ciieAyioiitMM oepaaoM (npHMep 20 
4): ynpoMHwioiuafl <t>acica abtno/mn/iacb a BMAe 
Tpex naioiOHHbix yMacTKOB, yroA Hax/iona nep- 
eoro ysacTKa, .npHJieratoiiiero k pe*ymef* 

KROMKe 6bl/l - B3JVT p3BHWM +10°, T.e. y% - 

■h-10 0 , 3aAHM» y^o* a - iZ Q . Vron HawioHa 25 
cpeAHcro yMacTica $8CKjt onpeAe/iancn H3 co- - 

OfHOUJeHMfl 



# =±yi + a- +10° + .12° - 22°. 
Yro/i H3K/ioHa Tperbero yMacrxa 4>actCM 

", 2ygj(ti»)t ^ -tc" 

npii 3tom uJMpwHa tcaacaoro yqacTica <J)Bckm 
cooTBeTCTBdHHopaaHa: Ci -0.04 mm, C2~0,05 

MM, C3 0»08 MM. * 

B ocraflbMbix c/iyHanx packer npow3BO- 
AM/ica aHa/iorviMHo. 



Pe3y/ibTaTw 3KcnepnMeHTa npwaeAeHb; b 
•Ta6/mue. 

• A/ta cpaBHeHWft nptfMeHP/iticb cepwanbie 
KOMCTpyKHMM rwacTMK no rOCT 19047-B2 n. 
'11-14 c'n/iocKot* nepeAHeft noeepxHoctbio w 
yr/ioM y- 0° n. 15 - pe3eu* acHau^Huft 
n/iac?MHOw c iunpnHort 4>acxM Ci « 0,1 mm. 
nepcAHMM yrnoM <J>acxw y -.-7°yrnoM ksk/io- 

HS CTpyxCKOOTBOAHOA KSH3BKH y- 1 1°. 

PedynbTdTu McnuraHHA noKaaami, mto 
cro^KocTb n/iacTMHbi npeA/ioxceHHoft kohct* 
pyKUMt s 3-3,5 paaa 6o/)btue no cpaaHenwio c 
6aaoBUM oCbeicroM. 

<t>opMyna M3o6peTeHMfl 
Pexymaa n/jacTMHa b bwas MHororpaHHn- 
ica c nepeAHeft w pacno/ioxeHnoft noAyryioM k 

Heft 33AH«rt hoaepXHOCTAMM M peiKym^MM 

KpoMKaMH c ynpoMHaiome* <t>acKoa. Hax/io- 
HeHHoA k n/iocKocTM pacno/toxeHMfl pe^yiunx 
KpoMOK, m CTpy^KKQ/ioMatou^eA xaHaBjcoA, orn- 
una wm a n c n tom. hto, c ne/itio noBbiiueHun 
ctoAkoctm 3a CMer o6ecn^eHHfl npowocni 
pexymero K/wHa. ynpoMH^toiyan <J>acKa bu- 
noTtHeHa a BHAe rpex yvacTKoa, yro/i HaK/iOHa 
kotopux k n/iockocTM pacno/ia*eHM* pexcy^ 
mwx kpomok onpeAerweTCH cooTBe'rcTBeHHo: 

-3* <yi ^15°;}^==^ +a;>5 = (2yf +a)/2 ( 
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W . yi i- yroA H3»cnoHa nepeoro ynacTKa $a- 
ckm, npkuieraioiAero k pexcyu;eA xpoMxe; 

yi- yrcwi HaK/ioHa cpeAHero yqacrica <£a- 

ckm; 

35 W ' yr0A Hd ^oVia TpeTbero ynacTKa 4>a- 

ckm: 

a — 38AKMA yro/t n/iacniHbi, 
npw 3tom TpeTwd y^acTOK ynpoHHAtoiMePi <{>ac- 
km Burto/ineH 6o7ibuieft ujvtpMHbt, hbm nepBue 
40 * tia: 
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